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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
element in which device characteristics can be improved by 
unifying a cooling rate of a semiconductor element melted by 
laser irradiation, and unifying/increasing grain sizes of growing 
crystals, and to provide a method for producing the element. 
SOLUTION: A semiconductor element 1, in which a base film 3 
and a silicon film 4 are stacked in this order on a transparent 
substrate 2, is characterized in that the base film 3 has a higher 
thermal conductivity than that of the semiconductor film 4, and 
the semiconductor film 4 is a layer of semiconductor that is 
melted by irradiating the semiconductor element 1 with laser 
and then crystallized. 



iS»'. 



> H 



J I i I i I v i 



>*4 




-2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 



BEST AVAILABLE COPY 



http://www1 9ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA.Ta06jDA41 5257860P1 .htm 



2005/05/1 1 



(19)B*S4$HF/r (J I>) 



« 2 > & m # ^ ^ $g (a) 



#$2003-257860 
(P2003 -2578G0A) 
(43)4i«B ¥*S15^ 9^12 0(2003.9.12) 



(51)Inta. 7 
H 0 1 L 551/20 
551/268 
551/336 
559/786 



F I 

H01L 21/20 
21/268 
29/78 



5F0 6 2 
F 5F11.0 
6 2 7C 
626C 



iB*B©3cl3 OL (:£ 16 JO 



(21) {H«## ft«2005>-262137(P2005»-262137) 

(22) tf|MB *H&14*?9R6 B (2002.9.6) 

(31) 91 5fc|fcfe*#^ WR2001 -401049(P2001 -401049) 

(32) «5fe B ¥J«13^12^ 28 B (2001. 12. 28) 

(33) «5ttfcfeSB B*(JP) 



(71)tHHA 000O0UM9 

*R»fr*Rifl|Bffl^!X&il&irr22#22-?J 
(75>)389«f «t>Uj M-fi5 

AE^rAE*R«^t£^}ft»r22»22# -> 

(75>)»^# HJQ 

(74)f$SA 100080034 

#Sfct IS OH (fl-3«) 



(54) [$m<DZ,m *3M^9ST*5«ttX^-<Das@^fe 
(57) [9S»] 

S?ii^&S:*l^-r & £ k tz*> h . 

Km?. 



< 


^ ^ ^ ^ 


> 


> H 




— 4 








—3 




— 2 



'(2) 003-257860 (P2003-257860A) 



±.ii*mi*ma . jle^***^*- u— »f sasw & - £ 

[fSNclI7] TtttS^-fLT^S-^Afcit/Mrt^'J 

izx ommztLKtmte&miMtztitzmx'h&zt z 



±!£¥*S#S^£ U— !f!8tf-f & .1 1 iz £ 0 £ 
[000 1] 

-%mzmt&i><r)X'h&. 

[0002] 

It, Mfay'Jay (Si) tm&fflv** 
[ 0 0 0 3 ] £ zx\ &&m;3im.izts^x . 

iXi>TFT (Thin Film Transistor, 81^7^^ 

[0004] t ZZ>¥. ifi^, m^n&MJ&n&^tgh 

ti&koiztc-^xzx^h. zzx\ 3 >m 

zwm-t&imtLx. mtif. £M±<,zt&mLx^z, 

LT^B^k (ELC, Excimer Lazer Crystalization) 

[0005] ±ffiE LCSIi. ->T>yjl-lZttL. -563 
SftSEWf.. «?2 0 0-4 0 0mm. (B0. 2 
~1. OmmgjgcOMSttl'— ft'-A^^i^KJitCii 

mttit:%tt<o?mtemit. m^^i^Mnzs.^xmm. 

Ztlhtzlh. tH3$mi,± 100~200nm tlffi&b 
[0006] ^^s^ 'J 3 ^JK^^aSt^^Ji:, 



'(3) 0 03-257860 (P2003-257860A) 



§^TFTt3t'. -mzmmm&m&iti%<%z>. 

[0 0 0 7] LfrLKtfh. t£5fc?)ELC8reJ2. ffift 

F Tffl5®T-«3t<?WF^-14*^ t 6 t . T F T T 
U-f kzxj •v+y7W&<r)T^- J &tf$L tT Life o t v» 

wam^m^mm t mmms&mi mm t tfmrth 

[0008]fC:t. #^2 00 0-5 0 5 24 1^ 

wx-ii. \,\t>vp&3iF£' B mttm<7)&i£' B mufti&fk (sl 

S. Sequential Lateral Solidification ) 

*tT v * * . <r co^-ffiJi , 0 5 K^-r J: 9 % I, -Vtoxm 

mzx^x. mmmwfrxu— rz^mmzmML. 
*mftmzis— rmjm®comz*fa-£mzbtz ->x® 
ml mmzitx&BHtzfto i><r>x-hh. z^u-^a 

33&WlZj:tH£, XMl 0 0#^tfJ3f L/.lXJfi'-?^- 
■fifi. t'-AX7 'J y ? 1 0 1 tci 9#J8££*U TtSiS 
tt?r*f-ri»SHB*«l 0 2±{Cfc(tS¥^f+:K (*m>#. 

Mm ) i o 3 «7)MM(cH5it$ fii> „ zzx\ *mfam 1 

03i±. 06^f XolzTtmi 04 bisV^ymi 

[0009] &r. ±fe*&^#)«^^. a-r. 06 
ic^-r x oiz. MBjmm. 1 o 2±<7y^mt^m 1 o 3 cos 

a* 0 . ^mfcm 1 0 3 rtc^^c iz&zmm-rz . » 

yfifztk. *mfrm 1 0 3 £i— -fstft-r s.r t t~j; 

0x*si^-^x*/Mr-fc33A3*u ^ffcJ&l 0 
3 P"=!CO«lSC tCgiSrl^-rS £ t ^'T-# & t«t2 . Z<F> 

[0010] -pri;. «H*cfc»»siiTv^4imi* 

JBI1 OSSr^ffl-f^^fc^iOSIlI^-yrSi:, 07 

frh . fB^Cco4"D^(6]j&^ i 5 LT % *S«Pb ( |s|04> 
OM&gp) *<J&£-f 6. 5r*J. 07 ( a ) ti, 06(Ct> 
{t&¥#f*:|Bll 0 3£E;fr[6lKfaltT¥L£±®0T'£> 

[00 11] 07 (b) £jjrf J:o£ s ffit£C 

izmt&Dzmmth. *lt. ±ehisl mmDizx® 
mztix^&imfrmi 03£-miz-£&t. 07 



( c ) ic^-rj; ? tz. mmDrnzmn^^-th. 
[0012] zoxo^mzmv&L. mmnmikz 
*mw&i. os^Wrtfoizfe^xfrnMizmfoZitz 

ZtX\ 07 (d) (C^-fidK. ^Bl^jt^^f*: 
1 0 0 1 3 ] JLfiE:fi"&l= XtUti. mt\f2—10Mm<7) 

[0014] ±e«isa^u nvK^^-rs 

ffiitT'tgB^k^^T^&co^^-r. xVnM X14S&6^J 
l?B$i^^^v^SJK^c^T^ ±ie«-^^B B B ^'J3>lS&«fi£ 

[00 15] 

44MS*Ji#«ISft-C. -eo*${iiS^l^mgJg-C'$> 
^. t^^>*\ ±SEttftlir*-|»j*«j£-C«. ^b b b^«^ 

[0016] ±ie^ H B B fil*l6l«^aT'«i. IS 

«i 0 3osmtxyr*se»s*4it^» (caj^jfuu^ 

3>hu-/PU ^r«g=Sr(J80. < til*** 

[0017] L*»L«rA*^>, mi^VTZSc&Ltzt l> 
Xh. «Aji^*-r*xi;roajS(4ttJMfcgW-c<oX» 

[ 0 0 1 8 ] t ft. ^B B B-fbx «J 7if^^--y/t 
h Z t IZ± 0 , ^ B B B^)t«:$:^-rS#iSB B B5-±# < 



! (4) 003-257860 ( P 2 0 0 3 - 2 5 7 8 6 0 A ) 



[0 0 19] S&tE. <&m¥l 0-1 6 3 1 1 2-5f£$8 

[0020] ±te<0fS]S£BP*fc-$-S*:tf>(::3: 
V ^X . j£*1-&*S,fl£:fe>-a>o*£ < -f h Z b X\ xVn- 

[002 1] 

1 0 0 2 2 ] 4fc. ^HHtc^^^^^oMit^ 

ztttmti-z. 

[0023] ±&ffi&£ wixmz xtiif . ^mtemrf 
u—rmmztiz t is— rwii-r?>x.*.)\,*e—<?>ftmtz 

izmtm&t&ztttch. ztitrnz. i — -^mm* 

[ o o 2 4 1 z z x\ ±.mTtm\±*mfcm x<ot>mz 
mmtfis* wx\ mn6LZh.tzm*m±mzs. -> Tstt-f 

[0025] l*>u u-^msmk. m^mmx\ is 

\, \<nx' . %mfrm&m£mi&>-i,zm&-? •?» z t iz % & 
t mm iz . ±ieT«fi^^®tc«:tt lt v > zmtiiiim 
*i^ii:#fflts<?)r. *m#mikMiztni&%;wm 

ttizj: *)3 i mfomi£Mlzt>Vhti!mj3U££&)-iz-?hZ 
ttfx-Zh. 

=5:6. L^A^T. ±im&lzJ:tU£. *mfrm£ffilz 

&^x. &g:-fhim£kZ*:Z<^-£ztwx-i<&. ztt 



izx o . m^co^mBitm^mim^mmi-^zt 
[0027] *%mzmh?m#m^±. tmcommz 

[0028] uzmmzxtuf. ±iiTmma±ii^m 
»mx r )i>^Bmm s 7fs&i±M^<7ix\ tisnmii. 
&mm&.m-\x'$> h t ^ t h . 4 ^ . ±nTimt<± 
m^m»mx 0 t^g^* 5 7fsuuisv^-&, 

[0029] *mnzm*mifcm=nt. tmnwim* 
mm-z>fz*>iz. s&L±.iz. Tmm. *mftm<7)Mizm 
&mi*t>tit:¥mftm?x't>^x . ±HTi&mn. ±ie 

ftmttu—fmjttt&ztizj; vmmztLtc^mm* 
m&itstitzmx'h&z t zumt-rz, . 
[0030] *m*n^{&&^im?commxm 

[003 1 ] ±IB«JS4fcUar$£(cJ:*Ujr, ^*SA-' 
i^-lfrajt t y—f^-t^x.^u^-^miz 

$ *ut ±S^m»fM|j6» f>±f STtft/f ^ i; ^*<ej)g-r ^ . 

[ 0 0 3 2 ] CI ZX\ ±I£S L SffitC X h^ a i\LX'l,i. 

m*mzl mmmmx-mi Ltzmt*mt-> u ^ ^tS«c 

v ^mmi£<OTim $r fflv v \& b . Z wmWifo^ti: 
&LfzmimiJfo^(OtiLmzf£Lfr-?tz(?)izttLX . * 

[0033] Lfc^T> U-ifMltf*. t£JMte» 

mim^<ox\ tmtbmizmz&tftio-izmiEthzb 

[0034] *^Hj^^^ij£^^^ {iN _tfg<7)!!il£ 

m&i-tztMz. iMnmmztaLx . Ti&mummx 
0 tan***** 1 oisiaiatc t ^m^t-rs. 
[0035] Jimmmz xtitf. ±teT«yi<±±!£S« 



•(5) 003-257860 ( P 2 0 0 3 - 2 5 7 8 6 0 A ) 



[0036] ft^NttMSW, JJEcDlSII* 

[0037] ±smmz xtui . g-ftr/ps-^A^ 

e^gJi. 3 5 (W/mK)gStl>S. LfctfoT, 

[0038] #SS^t=«£#«#fJHP(i. ±fgtf)t5ljS£ 

[0039] ISm&Uziiixti . g-ft;^ 'J 3 ^<0f!fcf5& 
SJi. 1 0 (W/raK) gJgT'J>&. L^oT, Sfl: 

fl^yavtt. flt«7ntet;^'J3>^#o^. ft/If 

[0 04 0] TffiKt LTiO^bv-UnvtJj; 

Z/Tt^rXixiJnyfJ. WffitCVD (Chemical 
Vapor Deposition ) X'fSM-t&Z b tfX'Z £ . &tl, 

>?-y-/b*m^x. Kmtex'*-v9v >?i,z£ om 

'J n yZfflfrTh b mz . n* ? y >7iz 

ZOT^juyrz.isyayifmx'Zh. L/c^t, 

^fflv^fc, ±M*mftm?<7)wmj3z$:iswtx'£ 
h. 

[0041] *Kwiz&2>*i$tm?it. ±Micr,mmi: 
mmrt&tztbtz. ±Mz<?>mmzmz.x . Tttyfa^-fkr 

[0042] JJEflMtt: <t*Uf . SfcT/L- i-^Atl 

^^zmm-fh^bi^imx'h^. zttizx<o. 

[0043] *JftWfc:fli*#««*F*i. ±ffi£7)illl^ 
Mik-t&tiMz. ±iznmmzmz_x . TiftJi* i K^v 

[0044] ±iefli^t J:*ltf , TifeJBtfc LXMfc-?? 
^>"^M.ifm^h1xX^hi)K BHtv^v-^AtiSfefis 

a*i§vv Lt^t, mt-?y*i/'y2±cr>Ttim±.i l zm 
WLZtih ^mwm cr>i&&ti i m--%mzu\ft zixh sinm. 
ztiizx*). *m&mizt6^x ^m&cow, 



[0045] ±f£<0lSfI£- 

y ^A^i^t-ri. - fc -rs . 
[0046] iie^figtcinjf . Tta^fc L-c^-t y 
•^jwav* t>tix wut* y * AutjRfiawttfss 

A { oT . BHbfc y ^A<^TJ^±lc®j££ft&#3StfWl 

izX*). *m#mizi3 v ">t t S B B B (73iei6]tt £ 

a*r£ , ^fl£3f^ VP^I&JgSrift < f & Z b ifiX 

£ ^KIHb* y ^AcOt&^ggcW; 5 . 41At, 
^y3>-C0^®a5. 4 3A{C#^^^JS^^fcV^3#S^ 

[0047] *^ { ~^^^(*fg^i, ±te<7)illiS: 

msL±(,z. Tmm. *mwmcwmzm 
*mi3<t>tit:*mim?X'h-ox . ±.§zT&miz. mit 

>JV£.Z3if8.ftbL. ±iE*a«MUi. ±IE^*m^F 
* U— ifSMrt" •& £ t J: 0 ffil$fiX:¥«MQ64SAfl: 

[ o o 4 8 ] ±xmmz xuxi . ±E*m*^*ftTJfi 

^W^o-^L^yn^^t-tcit^Tl^e^Jg 

x\ teMZtitMm£mzm->x&m-&. Ltz#-> 
m&z-z hftmvh o . zttizx *)*mfam£mi,zt5it 

[0049] 4:%BgCfli£¥«»»?U, ±IBOf3IS£ 

wmomttmumzis-- wts £ 1 1= i o , « 
comwzw ^xmm$ tirz?mfam zm&fc l . b^sb 

[0050] ummzx h*mwm\i. i vbeteA 

izis—*mttL. ®<r>mMz^x*mfom*mmt -s 

ftmcm-fiwzfmmiz?.?^ vzn&zbx\ *mfr 
miztivz&ikmi£i:fakx'z h . 
[0051] $ ^tc. ±iB»«tc i^jf . ^m^m^m 
izaifh^mm&^-izx'^^. l^t. 

y , 09 1 <f . f>&&mm<n±.si*mm i t FTT^t 



; (6) 003-257860 ( P 2 0 0 3 - 2 5 7 8 6 0 A ) 



[00 5 2] 

-mm*, mi. 02. m8t5£ism9izm^xmpn 

wm=F 1 crmwm*^-?. ^mwrnirm. mmmm. 
(mm) 2±tc nm (tw§) 3. ~>V3>m 

*mm<mmix'it. '>v^ym4axx/mom^2t 

Lxm^htiX^Z 3r*5, #H*fe<^ 

®1T'{±, T«yS30KJf^l OOnm. ^>JavlS4 

tl&i>(?>X'tt%lK 

[0054] Ti&m3ii. mm. ^y/u-t^ 

7. ifcJix/t-y ? y v^k'lcJ: 0SBJS«2±lc« 

X Kfli^SUBltS ( P E C V D , Plasuma Enhanced Che 
mical Vapor Deposition) % MM. i^tiXvCy 9 'J > 

[0055] mz. mmzts^x . i^ywu- tf£0 

(7M.>*!\s*.V—*f<r>3-*}\s3;—\,Z£. 0 , 7t^7T^t 

®co>'U3v)K4ti-H^st-r^. <?o& 

*HSfio^®lT-{i. mjvuxu—ft LX. ifcft 

308nra(XeCl), -K;UXi|S3 Ons cOX^f Zs~? 
U—^im^X V » S if. U-lfT*ixtf JJEx* 

[0056] ^mM^mm 1 <59:ro-fe:X<:: J: •? 

fc%*ttzisV^>mk*V&&thtztt>. SEM (Scanin 
g Electron Microscope ) iZi. O&B^ffl^ffi^SrfT 
o. £?. 1 1 =t^*«0 

^mwm^izpx. *x. \®<r> u—rmnzx o^'jny 

CcLT^SftTtf&D^y 3>)&tc-?vvc, SEMCi 

[ 0 0 5 7 ] 09 ( a ) (i^HSfcO^® 1 Oro-textc 
J: OJSJWt Lfcy U 3vK4^^S^±ies EMti 

->xi&&Ltimmffi&x'h<) . 09 (t>) titeiwTc? 
izx^TW&Ltz'mm&x'hh. zk. m2i±. 09 

TtBT-ftS. -t=5:*>*>, 02 (a) li**!6cD^« 1 ct) 
T'n-tXCJ:') ft Aff: U =2 >JK4 cOJ&HBB £ ^ L 
*:t£*«5S0T'£> 0 . 02 ( b ) (i^coro-fc^KJ: 

*4. Srfc. ^SfeSfcO^ffil t^rot^t coffin 



[00 58] 02 (a) £02 (b) tOm-tiltf. 

[0059] zti\±. ^)-iywkA<rm&mm.ifii (w 

/mK ) nm.X'h 0 . TifiJB?3 i: LTOM-ftT/US--* 
Ac7)»g«Jg^'08 ( a ) X'y^-tX 0 tZ3 5 ( W/m 

k ) e^T-ft o , mimL2(om&m!£i) i m8 < b > r 

^•TidCO. 8 (W/mK)ggtftO, Tfl!l!S3i: 

i^bss« 2 (cit^T ^tc^v ^ ^ t izmm-t h . 
[oo6oj-pio. Ttm3<omfcB&tf*mz^ 

u. Ttm3t*izm j $>i>Hz}m?>m (0icogh^(6i) 
tzbm. mmtth. -n. u— msnzx o . ^yn 

[0061 ] -eLT, >-ynv)K40^BVfL7-a-bX(c 

v=i>m4 ^miz^^i-izmtE-r h z t t,z % & t m#f 

IZ. ±ieTifeK3^BDfci£«4 UT V^&flbKJ:e^U 3 > 
)K4^®tc#ffl-fSO-C\ ^'Ja^M4^ffitiD{tS^ 

[0062] — ^(r>y^xiza^x. Ttm3 
t Lxv>z.mti/v a xomsmmi. ±te08 < b > 

T'*-fJ:5{Cl. 4 (W/mK) SJ^T'fcO, x'jay 
JK4co»^«i:(5{2'^LV^. L^ot, TflfiJ13i: 
L-C(7)-|$-(l:^y3>{i|SKE«tt^h$<, i-ynvlK 
4 O^Blrfbra-feXtciJ^T . T«K 3 'J 3 >P4 

[0063] Lfcj^o T . ^HJgcOJK© 1 cOTa-feXT- 

4n<%wmiz2D-izzit2>®.mz®.ocox'. mtx*) 
t>tmm!*'WtBttfimim£ oifazGmzixzzk* 
<. isvn vmA <7>mmm*t><p£.mz[infrr>xmizi% 
mtixvp<K#>. mmmm*&mzisv2>w&ii'B<Dft 

ft\,z$3&hi&&\$. m&m&¥9kmzii\ ^xm&x'M 
mL^x^tzm&&Az&-?x . zcD&skZWMztihz 

^mi,mzi£M : -ti>iiiiSkte#mz±£<%i, . 

[0064] C9me>&m2 D *^tc^-l»fl!l^llMO 

-jm*. mw-thtv.T<rm Y )xbh. =t±j. otk 

^-f*H*60^»2<7)#a5$f{±, HJficOJg© 1 T'TtfeM 

{t^vzi>i iz3£m2tix^zm.mz3&£&tf%\,\ l 



'(7) 003-257860 ( P 2 0 0 3 - 2 5 7 8 6 0 A ) 



02. ®8tJj:lX09S:fflV^-riKWS. 

[0065] ±mm i tz. *w*R<r>9m<mm2 izmz 
^m&mTioMMmz^-t. f«««fiii, gens 
«2±tc. Tt6M3. >-V3>m4c?>mizmmztiTm 

izW&tfhh. =5r*3. *Hifi<ojg®2T'{i. TJftJB?3tf) 
ifJIOOnm. >-U3>JK4<7)^¥&50nmt L 

[0066] Tifc]8i3ti. >f ty7l/-f < V? 

*fcliXAf-y* «J >7%tlz£ 0^HJS«2±tcS«$ 

-fb^ffltft« ( p e c v d ) , mm . t tzuxs* y * >j 
>7%t'iz± 0Ttm3.kizmm2ti& . 

is V 3 >m4 It , 7W7rX ( # H B a « ) cO»C*> 

[0 0 6 7] mz. m^iz^x . <f*m 

**SftO^®2T'(i. M^'^Xl/ — if t LT. ifcR 
308nm (XeC 1 ) , JWXQ&S 0 n sOXdf 
l^-if £fflv V 1 4 *\ U- T'&fttf _hf gx^f V P 

— nzmfczti*^. 

[0068] zzx\ *mm<r>mm2 (r>7v -txizx*) 

1 fciVfiaw^Mflco^t . 1 mcr>u-^m 
MlzXO^V^ymtr&ikltZit. SECOi7fy/ 
£?t3. Z<0£olzLX9m2tlfi:&cOi'Va>mt l z-o 

mmitmmz. 09^-f iotcsrs. 

[ 0 0 6 9 ] 09 ( a ) Ittmfocrmm 2cr>y^Xt,z 

-ixm&Ltimmmmx'h'o . 09(b) lit^ora 

-feXlc ± OtSHrffcL^y 3 >^M^®5r±ISS EM 

02<i. 09 

^0T*>l>. -f 02 (a) iZ*mM(DBm2<7) 

*:tfc*:S6iS0T-*> K) . 02 ( b) (ifi!3R^ro-b:^^J: 

Sri*. *^}fe^©2 i:^*cO7-D-feXi:f0ffljS 
Ali, ±j*tfOJ:3(c. 2t=nSfe^S2T-(iT*aJK3t L 
XWfcis 0 3 >*>78^£>ilT V «07D-txt 

[0070112 (a)ti2 (b) t fctttHTfltf, 



[007 1 ] diUi. y'j3y!4 ^»fS^JS*5 1 (w 
/mKJggn 1 ). Tifeit3 t LXcr>mitisV?><7> 

a&mmwiMsma ( a > tstj:3t; 1 o (w/ m 

K ) SSt'$> 0 . Ti&m 3 i: LX&W.iti/ V 3 ><7)f&f5 
^ga^'J 3>-J^4fcJ:r/S^«2CJt^T^:ilg^ 

[ 0 0 7 2 ] O i 0 . TifiJH 3 <0^f£^^*^g(Cia t » 

vK4Ji?§u-ri,*^ isv?>m4focr>m$*m.uz< 

[0073] -f - Lt. 3>Jg40S B B B ffcrD-feXlC 
tJV^T . y'J3 >K4 ikmz&:tf&)— Kjg^E-rS d i; 
^rSfc^^. ±KT«6ffi3^ap{ct£fiJcLrv.S^-± 
Ifii' 'J n >^4 ^ffitcf^fflf 5<9T\ -/';3y|i4^I 

[0074] — ^*(7)ro-feX{cfcu-r s TifiJK3 
t LT^-^k^K3ycT)»fK^S<i. 1. 4 (W/m 

tztf-o X . Tim 3 t LT^-S?Yt>- U 3 > {if^^t 
*vh$<. v-U3>JK4c7)^^bTD-feXtCt>V»T. T 
W3A>y 'J 3 >Jg|4 <0^aJag^^-(C$ 

[0075] L^A^'oT. *JI)5tc7)^2corD-fe^.-C 
ii. Tim3tLX<?>mt^Vn>j,K isVa>m4cr) 

TKb</^. mmwm*&mz&VhlMi!i¥B<r)mLZW 

fcv^r. *mmmmtmi®.mmt<7)?i-ffifrL>mijftizf8. 

[0076 3 T*K3fc LTcOMYt:>-U3>-(±, 

mmiii&^hcr>cr>^ m&jtmtfzs y n >-cS> £ <r t 
4.. S®-T-l>T^:^7T^.>'y3>'i:coS-&tt*<J:v>. 
[0077] ?^>{C. TifiM3t LT<^M-ffc>-y3>t} 
«t^U3>'K4« % \,^ixl>CVDX'f$m-?&Zttf 

x*h. ttz. TimskLxmti'Vziiszm^tztg, 
m— <?)><>j a bzm^x. Km&xx"/ 
*v>?iz£r)m.fcisv?>zf8.mtz>tmz. m%c?> 

mxzz. Lfztf^x. TimstLxmitT/n-v 
^m^-nzmit^v^y^m^ht. t«*jbi3o*Me 



[oo78] cmmv>Bm3 ) *3&m&hm<7mmco 
*tt9m0fm 3 <?>&mm. mmcomm 1 x-Ttm 

3fc LXWaZtiT^Z rg-fcT^S^Aj rg 
3TJ±. IftBJJ^ffiBLt. 11. 02. 08*iJ:r/09£ 

[0079] ±mm i *f6Bjoiat^® 3^^^. 
^^■^lcoiiiiMia^-r. *mmi?ui. mmm 

j£§*l.T^.S>. Ht. 45ttg0»BltK3-Cli. Jfcj^Oj: 
dfcMttT/l'S-^Afcgft^ynyfc^-^tf. T 

tm3tLxm^t>tix\,^Aiznwi&hz>. * 

HM^®3f«i. T®m3cr>mm£l OOnm. >-'J 
3^&4C9j&^£5 0nmfcL-O £*l&Oftfl 

[0 080] T«lM3{i. A Jt^7\s-T-<> 

^Kft^fflttW (PECVD) s Kffgfc&xrc-y? 

[0081] msk&wc^ js-'nvpxw— r s-ia 
mtt&. z<^m.^)uxu—^co^^—izx r ). r 

Mttz. *$m<mB3x-it. jt/w^u— <r 

tU, ifcK3 0 8nm (XeC 1 ) , >K;lo*.i|ig3 0 n 
s<OX+i/7W- *f£J8lvO^£ft<. U-ifT'ftfl(f± 

[0 08 2] ZZX\ *mm(DBB3cr>yx3*:Xt<zJ:r) 

ikmmcrfflmz'rto. t-r. ^m<mm3<vmwm 

^lUXV^mkcO^^m^z-o^X. 1EK0U— tfiH 

£fro. £OJ:5KLT®Jl£ft*f&Di'y3:xJ&tc--? 

SEMfcrJ; 9ifott8BSL/cls!£l(i. ±»*>S«IW> 
XHB1. 2tmkt,z, m9lztjki-£olz%&. 
[ 0 0 8 3 ] 09 ( a ) l£fc$m<r>&m3cr)7'c>-bXl l z 
X OtSAfcLfes*- 'J 3 >g?4 cr>m$m£±iZSE M «t 
^•CSf^L^M^M^T-fcO. 09 (b) ltmiV>ya 
-fcXKJ: 9f&Att:L£>'>J 3 >-^)K^lB5:±feS EM 

<»z±^xim\^tzwmmm:*>h. ttz. 0212. 09 

timX'hh. 3ri>. #IIJi^<g3fcft:5fcfiD7'o-»r*fc 
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coi®m&.i±. ±3£(?)£oiz. *mmcmm3x-i±Tmm 
3 1 LxmitTjus-vAtwiti' y ?>tcr>m&totf 

fflv•>^>^^TV^2,*^. fe&cDya-bxXIZTmmt LX~ 

mtis y 3 y*m^httx ^h&x-hh. 

[0084 ] 02 (a) £02 (b) fc £ifc$£-f =ft.tt\ 
t&fcWo-fex XK)i> ^mtbtOBIg 3 IZ X h ro-trxco 

[ 0 0 8 5 ] .TiikL i^Un»S40»f5#JS* s l (W 
/niK) ^TJ>0. Tife&3fc lX<DW.<tT)U=i-V 
^tMy'jayfc ^S-^B!i^l»g^JS(i±f 50 8 

( a ) T'^-f J: ( W/m K ) SJgtCl&gSixT 

*) . Ti&m 3 fc LT nmfcTJU 5 -»> A fc M-ffci' U 3 
> fc Ojg-^^^^JK*^«S(ci« v ^ fc tceS-f ■& . 

i: . U— T^Jt-r-S i tc «t 0 . TiftM 3 (CS'M LfcJKl 
TtfiK3F*|^ar^>*HC@ig^ (01OGH^(6]) 

< . Qcomtex. y rtcffi o *^ t r i . 

[0087] -eLT. ^'j3>'K4<?)^B B ff(b7'D-tX^ 
*5v%r. ^*M4^®lcs?i*^-^^tr&c:klc^ 
& fc . ±SETiftK 3£Mlzffi& LT ^ S f»^'±E 
^'j3>-JK4^M(cf^ffl-rScOT\ v-'J3>-^4^:tB^ 
ti ft & £3: 5 . 

[0 088] —fj. feJfccoru-tXlCi^vC. TtftK3 
k LXff)-mit^ V 3 >-«0»{£®S(i. ±I£0 x o lz 
1. 4 ( W/m K ) SJKT'^> *) , V-'J3V)K4C0^^ 

o-fextfcHT, Tt6K3*^y3>-)K4co^a]iUK$- 

[0089] l^* { ot . -^mmcomm3coyn-^xx' 
\±. Tmm3tLx<7)mitT)Ui-'-7j^tm'ft^v^y 

t y'J3>I4 <7>#aB$JK5: t:: $ ^ i, 

05fe^ffl$il^^f:^<, ^V3>-^4^jag5*^ 

#ikmzfofr~>xmiz<$%}ztix«p<titt>. mmmm* 
^^hVhmii&nmLzmi-rhzkiFX'Zz,. ^ 
<7>tz#>. mimmnmmy&mzii^x . *^ii««k?g 

^ fc i£«tii$i: coftmfrhmnmz&m-h mmmn 
[00903 ttz. *mm<o&m3X'iz. sitTjus- 

•7 A g-ft U 3 y cT)^-^!)^ ^ S TW& 3 <Of&fcm 
JK5r±E<7)i:3tc2 0 ( W/mK ) SKkiS^L-CV%^, 
*\ S-ftT/P 5 ->7A fc M-fkS/ y 3 Vfc coffl^it^tc^ 

(009 U mm<omm4 d *^tc^-5.ffl}^nM^ 
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m-t*mm<omm4<7)&mt\z. mmcommix-Ttm 

3 b LTimZtlT^Z rg-fbTyUS-^Aj 0)K r B? 
W L^t. *jyS^®4T-{±. 11-13.1 

[0092] ±iei i *¥m<omifo<o&m4 tc^s 
i ^tuiBia^^-r. i <±. 

mc?7*i/*7J*t>K Ttm3t Lxm^^nx 

v^i/SteWS****. Srfc. #3dfcO»*4"Cli, Tift 
I3OlfS;10 0nm, v- 'J 3:yJ&4 <DJ&J¥£ 5 0 n 

[00 93] TtfeJK3f±. Mm. 4*>7\. — Tr*^ 

ill). «£LT\ ^y3>-ffi?4W:. 77X7i>AyxK 
-ft^ffliftS (PECVD) , gS«i^(±^/N- y^'>>>- 

yr/>-JK4(i. T^yrX (^AB) Ott*8T'£> & . 

[0094] <x(c msLiza^x^ m^j^u—^m 

+ F*|*|'\|WtT. ^yn>-)K4c7)^®^J«-^. CI 

*»S^14T'y. I^;WL — -ft LT. SlfcK 
3 08 nm (Xe C 1 ) . JW^.^3 0 n s(OUfy7 
U— *f £ffiV ^X V > 4 A<. U— rCJWUf _tf V U 

[0095] *9mco&m4 «rn-b^t J: 9 
?i&£vm$:<o¥mim?iz~o^x. imnu—^m 

mtzZVisVa^mz&iMtmi:. SECOi^fy/ 
Srfi 1 ?. Z(7)£olzLX9mZixtzik<Di'Vzi>mzr> 

1 - 3 [5)«(C. 1 9 tcijr*- «fc 3 (c=5:^> . 
[0096119 ( a ) ^mMcomM4<r>ya^^l,z 
X OJg B B rfkL/c^U3VK4<0^®i&±ISSEMlcJ: 

^xm&Ltimmmi&x'h*) . 19 ( b > tess^rD 

-feX fc <fc OJ&Firft: L*: y'J3 >-JB?<OJKStffi£±ie S EM 
KJ:-oT^L^M*ffitfcTj>&. 12<i. 19 

iztjiLtzmikcrckZZ. ES£J:9#*>9JI<gte^kL 
fclT'&S. Srii. *mmoBm4k1£*<7)7v-txt 

common, i&oxdtz. *mmcvjgB4 x-izTtm 
ro-txTiirK-fbv- y 3 >wm^tix\^i>&X'h 



[0097] 12 (a) £12 (b) fcSritSWf. 
[0098] £*Ui. >-'Jn>'JK4iO»e#S* i l (W 

/mK) mglX'h*) . Ttm3t Lxcrmtt.-??*^ 
i±<r>mmmi.±3sm& < a ) tst i 3 k 6 0 ( w/ 

mK) TtftM3t LTc7)iS-ft;-7^^">A 

[ 0 0 9 9 ] 0 . Tfl^3^fs*S.g#:*<SKi«^ 
fc. ^-iFBBJrt-S.rfclc.fc'K Ttfiffi3(ciiiaLJt«i 
»±. T*aM3^^ar^*HcSI6^r(fi] (lioGH^rifij) 

>B? 4 ti*atr 6 a*, is V 3 ^KrtcoiajiffiSi L iz < 
<. sico^^j: U r ^{i 0 t T v % s . 
[0100] f U. v-'j3VJK4c7>fe B 3 ^tro-feX{z 
fcV . ^«»K4 -I. i t tc=5r 

S t [Sl^fc . ±KT*aM 3 ^Mtcffiti LTV^i) &**±!£ 
>-U3>-m4^:tBtc^ffl-t&OT:\ i'Uny^ilt: 

[0101] tae^cora-fe^tijv^ . TtfeJ&fc 

lt K-fb 1> 3 ynm&mmi . ±ie 1 . 4 < w/ 
m k ) sjkt'?> 0 . ^ u rj yjg 4 <r>mms. t imm L 

V \ LfzWi X . TtfilK 3 i: t T <r>zmt>- V 3 y JilS 
&HttftVh£ < . ^ 'J 3 >I4<OM B B ^7at^Cfci^ 
T. TtffiJK3*^y3>-M4<7)^a]jUg^%-^$1i-§ 

[0102] L3t* J oT. *m&<F>Bm.4<7)-TV*:XX' 

it.Ttm3tLx<7)mt'?7*i"y^\ ^^ys 
4co^ai3[je^^-t$-frsasij^fflo<7)-c% 

< . yyn >:js4 <r>mmm*t>*&mzfofr'oxmt,z<$ 
i$2tix«P<Kif>. mmmt&^&mz&ifhmm&wm. 
*k£?m\-t&zttfX'Z&. z<7>fztt>. mmffi.m<r>mm 
mmizts^x. *mmw&tmi@mt<r)ftmfrhmi 
ftizf8.fkTh%i£k&. mmm^mzti^xmkx-ii 

[0103] mt-?7*z/*7Mi. &Bmm&» 
^viT\ mt-?7*i"yj*<7Mi' B mmz^xc?>xRD 

MfeZft^fz. Zcr^m^Si3 (a) ^-T. Z<?>£o 
iz. BfYkv^^^^A^JgfB^tcfc^TJi. 13 
( a ) ( b ) tc^-T <t 3t=. 09^.UT (111) 3r(fi]tf)* 

B B B^'|pJ-^(Sj{-^BVft?ixS^rtEtt*^< . 
-of. £/y3y)14(ci5(tl.^B 3 B<Offi|6ltt^««)i.^h 

&x-%hcr>x\ *mw.m=F\<7> : ®m&.*-m<x'Zh. 
[oio4j mmnims 3 ^^ic^&fBio^iio 
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^■ttrnmcomm 5 cv&mtii . mmo&m 1 x-Tt&m 

3fc LT<£ffl$*iTv^ rg^r/PS-^Aj *v r& 
[0105] JJEH 1 fc. *&91<3^<3ft?iB5 izfliS 

If^lOOnm, ^'J3>l4<7))ifi50nmtl 
CO 1 0 6] T««3HL J *>7U-t- < >7 

-fb^mfflita (pecvd) . mmttza^v^vy 
[0107]<J:(;, Sig^fcwc, m^juxu— if£0 

ttcto. ^stL^^U3>K4«. i&jwfc*-*. £ 

308nm(XeCl), /WkX(g3 Ons cOX^f i'V 

C0 108] ddT, 3|s|Qic^«5cO7-u-feXCj:0 
^tfft £ ^ is V =? 4 fc fifcfcWo -t^lzXO i£b b b 
-fk^^^'Jnv^fc^it®^^, SEMKJ: 
B ^aco«^?rtT9. 41\ ^ifc^S5<0^f*3tt 

i tsxz/^cD^mt^mf-iz^^x , i mnu— <fm 
miz a ymzmiMtZit. SECOx 7 f>/ 

WC. SEMKJ:9fc^I8gL£|i£J&2. i^SIMO 

[ 0 1 0 9 ] 09 ( a ) ittmi&tO&m 5 Wo-feXt;: 

^xm&Ltzm$m&.x-h*) . 09 (b > lisk&co^o 

•fextci O^B B BftLfv:>-'J 3>ffic7))K^®^±ieSEM 
Ci-^TS^L^IKSffi^T'ft'S. 4*:. 02(2. 09 

com&gM, ±j£(7)j:oi,z, i$m<r>mm5x-\$Tvm 

3 fc LTBtffc-fe 'J ^A#flJl*4>*vCV^#. ffi*£7)7o 
[0 1 1 0] 02 (a) tI2 (b) fc$-Jt«-TiX<f. 



[0111] £*lUu i' , J3^4c7)«ifE#JS* i l (W 
/m K ) W&X'h 0 . Ttftffit 3 fc LXCDMIt-t U »?AcD 
«dK*AI±Jb£Bl8 ( a ) -CSjrf J: 3 (c 1 0 ( W/m 
K ) USTfc 0 . TifeJB? 3 fc LT^Stfk-fc »J ^AOgftfE 

[0112]oiO. TiftK3tOlSifE«jeA^4@(cffiv^ 
fc . U- ,WJ £ fc J: 0 . TtfiJK 3 fci'JiS LfcJ* 

<±. Tim3ft*m j $>i)Hzmm.xft (mi^GH^) 
>-^4 ti^Bi-r^*^ ymftcommwi uz< 

[0 1131-eLT, >-'>'3^)l4coMBMk7-o-bX(c 

^ t H^ffcl, ±IBT*aJK3^:ES(ct£tjcLT^-5^±ie 
^Un>-|K4^®(c#ffl-r«.cOT\ v-'J3>JK4^B(c 
iitfh <§mW£tf&)-1,z% h . 

[0114] — 3j\ ffi^ro-bXtctjViT. TiftJKi: 
LT^-S-ftv-'Jnvco^^fi. ±JE1. 4 (W/ 
m K ) W&X'fo 0, >- 1/3^14 <Of&<£^JK fc t 
Ltctf^X. T¥m3tLX<r>Z.mti'V^y\±?& 

ro-feXCtiV^, TiftJK3*^'j3»K4^ai^ 

[0115] Lft^t. *HSfe(7)^S5W7-C3-trXT- 

mmm^m^m^x oftiz&fflztiz zt&<. ^ 

x«p<tz#>. mmmm*&mzt5w&m£g , a cr)&!k$:w 
m-t&zttfx'zz. zntzib. mm.imc?>m.m&mi,z 

Sk-rzmgkit. mmmm^mzn^x^x'it^L 

X\,^timmg> B lz£ r>X . *cr>f&.M:£$ilfflZix&Z ttf% 
[0116] 4fc % SHb-tr 'J ^^5^«* ^ *V^7i 

jfr-^r< . m&<omm4X'mftLtzmt'?-7*i/*7i±t 
mtxoiz&g&iftitfim^. Ltzt^x. i/ua>« 

4 ^B B B *^-^r6l{C^B B B'fb$ft-5»iirfg14* i W< . 

±->t. isvaymiiz&ifzm&cry&fo&zmifr&z 

t tfX'% h cr>X\ 1 coftWHSLim <X'*h. 

£ ^£BHt-fc »J ^ACOli&T^iicJi 5. 41AL 
y<T>t&FM&.5. 4 3Atc^(ciff^fci^^S5:t> 

[0117] im&>jm6 3 ^m^mmcommeiz 

oc%T, 04. 07*JJ:t/01 0 5rfflV^TfS*lclKBi]-r 
SfclilTcoa^TabS. 

[0118] *HSSO^®6^^*^«cS^F 1 OffiiS 

<±. ±^nM<7)^®i-5(=iesj<7)t,^fci3i«-C'j>-s. 



(dl) )03-257860 (P2003-257860A) 



<0X\ fflWZ&«&-t&. ®4i£i>-Vziym4t:m£ > Bit-t 
Zfztt><rmm<?>1&£m : S:7KLTi5*) . X#5^TU— If 1 
1. *T£liSS8Sl2. ^-/UFU^Xl 3. * 

x-^'l 6tiJ:l/^OS9-l 7-*6flMt3*i*. 

±<v*mim? i tcaa*/ & e: t are s 

£. ^fc,. Xdri^Vlx-ifl 1 $B08nm(7) 
XeC 1 X#^"?l/— VWm^hiXh. 
[0 1 193irfc, xdfi'VU— -Tl 1 il/^^T-^ 
Xf-y'ieii, 3>hn-7 1 8lz£ OfflWZtiX^ 
X. u—fotmfJ S^tJir^^r^-r-^'i 

to 1 2 0] *HM<o^®6t'{i. &a&j£« 

^8 s B S-ffiiS^T6)tc^$-fr.5» vi t tfx-z hcr>x\ u—f 

(xf77gt) ztx\ m&mm&mmzifckx-z 

&c?>m&i;fazwi&fjft< l zffit & z t tf*imt . 
[oi2i] $ hiz. ^mco^mwm^ i -cut. rm 
m 3 itis v n yi4 ±ffiiz&v&&iMtmgcr><§&m&. 
*&>~izzit&&wtemdcox\ 2&&m&zmf&-?z 
<-?&zttfX'*&. -f&frh. *&tyc?> 
^mftm? i iz xta*. u—mm 1 0^ 0 
itzzt a*r-£ & 0 < -r h z t ifix- 

tX\ Zhlz±$*mg' a Zf8.fk2-£. fijyUn^Jt*.* 

zti>-*imt%&. 

[0122] $£>k. ttmommeco^mizxtitf. 
Tmm3a. mwmL2±.0>£mizs.^xf&mztiz>(?> 
x\ Ttm3*$tm)iz!m-rz>xn$:'£A,tzftm¥i 
0-16311 2^&mm<o&vi£ 0 issue <ts 
Mro-bx) zmatx-zz. 

[ 0 1 2 3 ] . ^giB B B*gjt<7)¥*5fls3l6^ 1 A>\ ggtt 

^ »j T£fmwizm))Z-£& z t x-mfcztizmtem: 
lmzn^xli. QtLmrnx-mmLttX'. zzx-ir-gw 

^30MJP$r lOOnmt LTiS^L^* 5 , ±3*Oi ? 
^^c:i^4>^oaffl^^|5B^$i^^t,c7)T1i^^v^„ f^t. H 
Sfi^SlcOidic. Ti&JK3t LTMttT/US-^A 
Srffl^T. KT«6JK3«7)^f Sr2— 20 0nm(OSIt 
^3li**£S>l&fil«**S*iai OKSrf. 121 0 

iza^x, oepti^B^ft* £ tmmmm x *)h&<* 

->tlZtZmi,X^h. Zcr>miOfrbtyt>fr%£o 



4- 1 2 0 n mriaib&&&ziw&m&x 9 

<=5:D. mz4-5 0 nmTiiJ: 9SMfaWR*T*-a 
fc. 

[ 0 1 2 5 ] ifc. ±ET*fcJgt3 i: LT. XfiJtfWMffc 

[0 126] ±^«OlKHJT'(i. v-'Jn>K 
4 fcTiftJl 3 i: OflM5«ig^KlflHcoOT^T^&(t 
ftiffc. 2BJ»g2fc LTIi. 08 (b) 5 
T^3Kit^T!?M5gJ£#l/l 0 X 9'h$^<£ 

awtfMfcfl^Kr < =5r-^ T±^<7) J: -5 SrTifeJl 3 

[0127] mmz, ±^ttzmmcommi-5i l i. * 
%ejjwKffl sr mitt h t» <7)Tti^r < . *wn<r>mmnx' 
m«co$3£i>*simx'hh. 

[0 128] 

iz. mtiLtiz. Ttm. *m#mcomizmx-mtzt>titz 
^mpm^x-h^x. ±iET«yi«. Jife^^sj;^ 

is—rmm-r h z t iz x o mmz tifz*mtei>m&iti* 
n.tzmx'$> zztznmt-fz,. 

I 0 1 2 9 ] 

mmz-£fz*mfam z F<D&&iTmx'fo-7x , ±ig-^^ 

[0130] -e#x(9>^ . feS<kSPg-C\ ^»f5^ttc0± 

tomizm^xm&Lx^&mzwi&Lxiiffic-tz. ztt 

izm&Lx^&&k£i5--izmtE2itz>ftmtf$>*). zix 
iz* v¥mftmikwtziiii&i$wm[z&)-iz-r& z t 
tfx-th. % Lx , *mi*miz&\,*x. &B B B-fwsi5g-eft 
%i&m&)5-iz*2>t , ztuzi^xgL^-t^m^^: 

gif{cfcv^T, ^ft^s^Bi^#<-rs^t^T'^i>. 

[0131] ■**HH(c«*iN|c«cSH t ii. W.±0)X o 

mmifiimvxt&^ztztmit-th. 

[0132] *ti«Pz_ . ±ETlfi*ti«*fE^14««-C' 
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[0133] 6#3W»*FUL VXtcr>£ o 

ic, mm±iz. Ttm. *m#m<7>mizm*ntiL>tit; 

■wm+z zbizxommz *jjfc¥**#8iwfc3 

[ o 1 3 4 ] tti. *w%\,zghh¥mtem^<nw&fim 
a±.<r>£oiz. muttz, Ttm. msfcmtmiz 

m=Fiu— msf-t&zttzj:*)*mftmz®mL. m 

coi35] *tv*t^ i>— mmk. &ikitw§x\ 

\cr>x\ ^mf^m^miz»tfi^i-i,zmi±rt h z t t,z% 
h t mmiz. ±mTim£ffiizw:%i lx ^&m*±.Ed.* 
ssitm-gmtzitm-r&nT. *tm&m-£mizz}tf2><$i$ 

&m££}-l,zX'Z&. ZtilzZ^X. *mfami£Mlzi5 

[0136] **9Kc« m±oi o 

iz, ±m<ommztsaiiX , Tt^tiSR i o t>»essjg 

#1 OfgiJUi«t^i:^Sfc-r^. 
[0137] *ft»9>;i, ±ETiS*i±Se*«.k 9 1& 

MfAXh hb^th. &fc. JbenWaUJES* <t 0 
fc*HE#«** 1 0 fgliLh^c *«^®±{c^-r 

[0138] *»»c«4¥SW(*Fli, liLh<?5J: 3 

[0139] ^ilKD.*... M^T^S-^ACO^fE^S 
(1 -3 5 (W/mK) T'fcO. TW^teltfmm'&Z 

[0140] #?&BJ!lc&&¥i£tt3^;L l-Xhoi 3 
[0141] ttlVpz. . TifiBli: LXOmfcis 'J?> 

a. ffi&ozmizisijriyz&ttfzfr. nm-thr^)vy 

tCVDT'jfcJII^S^ ifc. TiftKfcLT 

fflg-t&b&lz. m&OX^ yfVy^lzX ^T^ivy 
T^isVayZffl&X'Zh. Lfztf^X.TimbLX 



[0142] *^BBtc«S^*«^*±. m±<7)J: d 
[0143] ^*U9>;i , Ji^SixSI&acD*?: $ £t8§ 

i b &X-Z &cox\ v—f ftimmzttm Ltz^< 

[oi44] ^muzmztrnfom^ii. wtox 5 
c ±m(?>mf$.izmtx . Twmtmtt.-??*^^*: 
±&ttb -thzb znmb -r s . 
[0145] ztvtpz. , *mi*miz&^x bttAosft 

<-r&zbtfX'%z. 

[oi46] *&.mz&himftm^i±. w.±.<r>x o 
ic. ±mcommzmx.x. Tvmim.tt.*v*7M>z3LWL 
ftb-t&zbt&mb-rz. 
[oi47] *tw>t. ¥mwmiz&^x 

z b * { t-^ , ^m^m^com^-^m&im 

^ZZbifX^hb^oDfiktm-th. 
[0148] *¥£Wlz&&!mftm?l±. ±fE<7>fliS2: 

mm-t mfciitrz. rmm. *m&m<omiztii 

^■Wtihtttz^mWm^Xh^X . ±iBT*«ti. ^-ft 
m.it~>V n y<7>m.&fa, Sft7/*x->Ai ^(iiHt-t 

$ titzmxh hzb^mmb-th. 

[0149] ±§mmz xtin . ±ie««A^*sT«6 

[0150] ^mzfaztmwm^it. tx^x ? 

zm&mzis-wm-rz z b tc«t o , ^^s-? 

<r>wxtoiz®mmz&mzvz>z bizx *)ta&mm s i& 
±ztirzmx-hz>zb*'mLb-fz>. 

[0151] ZtUtpL . EfJtSP^?r^frJlWB^-(S]C 
tc , #t£ B B B 0^# $ £ «t 0 ^-Cfm^. S Z b ^T'# S . 

ztuzx*). mux, ^ B B B «is«7)±ie^#(*^TFT 



3) J03-257860 (P2003-257860A) 



[02] ( a ) it , ±f £¥^#3JI7 fcfc V . l 
ti*m#m$ S E MTiftS^ L*:J®2l®fe £^ Lfc*SH 
T£> 0 . ( b ) ii . fi!*0*aWt:5R^ (c ts WT\ agnate 
Lfc^NHWH* S EMT*S£L/d8*B&£*L*:gS5e 
0T'£>&. 

[03] ( a ) »i . ±| <OTilt* I) BHL 

m^-y^vtzwmx'i) *) . ( b > ±az&it 

[04 ) ±ii*mttm?t:mikX'Zhi'-?toT.mwz 
*LtimB&mfmx2>&. 

ims) mmmx'h&mifti&g'BmzmtmiX'** 

£ ^ L*: (fflffi0-e*> & . 
[07 ] ( a ) ( d ) ti. JbJB»#|JM&IWc*8; 

Wot. K^®^ H 9 H ^«fi$-(i-|,^Jil^^ Ufc t>W 
X'h 0 . ¥*£&^<9±®0-C£> & . 



[08] &mmi<o?&fcmmz^LtiW i Jmx'$>h. 

[09] ( a) ±ie^*^tCfcV^. IgflfcL 

*:¥3ittJBI£ S E Mfi^ t^K^®^^ * vtzmx'h 
*). (b) (i. ^^^flc^tCfcW-C. tSAftL*: 
SEMT1S»L^]S^BS«S-*L^0-Cfc 

[010] TflSBti LTM-ftT/l-S-^A^ffllvc. g£ 

[^OiHHfl] 
1 

2 »»»R 

3 T«!I<THWF) 

1 1 X3f>--?U-if 

1 2 isr^«sH 

13 7 <— )VYU>X 

1 4 gg7^^ 

1 5 &mu>x 

l 6 -9- yr;^f- ^ 

17 5 7- 

18 3>hD-7 



[01 ] 



[02] 



Is—V—ft 



I t U H U 



U-4 
—3 



(•) 



(b) 



iimiiiiiiiiiiiiiiiiiiiii 



iiliiiiiiiiiiiiiiiiiiiiiii 



(?1 4) 103-257860 (P2003-257860A) 



[033 



[04] 



<a) 




>• iva- 1 

i 
j 
j 

i 



Y 

17 



r 

13 



•14 



10 

L, 17 



16 



13 



XRDM^lC.fc^eCdeg) 



(b) 



(111) 




[B6] 



A <r- 



u -if— a 

^ ^ \|r ^ ^ i|r 

C 



~\ 1- 



103 



-104J 



[05] 



[08] 



SB- 



100 



(a) 



101 



1 5^ 



103 
102 



A 



_0. 







AIN 


-3B 




-10 


AISiN 


~20 


MgO 


~60 


CaO, 


—10 


(b) 




»Sa*(W/mK) 




—0. 8 


sio 2 


~1. 4 



(b) 



(o) 



(d) 




imi o] 



T*BM>RJ*Cnm) 




2 




4 


o 


8 


o 


25 


o 


60 


o 


SO 


o 


ioo 


o 


120 


o 


150 




200 






(-15) )03-257860 ( P20 0 3-2 57 860A) 
[09] 




(?l 6) )03-257860 (P2003-25786 0A) 



F^— 5F052 AA02 BA01 BA07 BA12 BA18 
BB07 CA04 CAIO DA02 DB03 
DB05 DB07 EA11 FAOl JAOl 
5F110 AA16 AA17 AA30 BBOl BBIO 
DD12 DD13 DD14 GG02 GG13 
GG16 GG17 GG25 GG43 GG45 
PP04 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

^ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



